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(57) ABSTRACT

A gas bag module comprises a gas bag which has a front wall
for the impact of an occupant. The gas bag 1s formed by a
oas bag wall of several fabric parts. At least one of the fabric
parts forms the front wall having an opening from which, in
an 1nflated state of the gas bag, a depression originates,
which 1s formed 1n that a center section of the gas bag wall
on 1nilation 1s prevented from a free movement and 1s held
back. The gas bag has around the depression an annular
chamber which 1s to be filled. The opening 1s constructed 1n
a slit shape.

10 Claims, 3 Drawing Sheets
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1
GAS BAG MODULE

TECHNICAL FIELD

The mvention relates to a gas bag module for restraining,
an occupant of a vehicle.

BACKGROUND OF THE INVENTION

Annular gas bags have the advantage that the center
section 1s prevented from a movement towards the occupant
by remaining fastened to the module. The restraint 1s then
cliected by means of the annular front wall around the
depression. The depression itself 1s not filled with gas and 1s
open towards the exterior. Such gas bags, which as front gas
bags are ecither housed in the steering wheel or in the
instrument panel, also are expected to have excellent
restraint values. The depression 1s to be as small as possible
to have a large surface for restraining the occupant.

BRIEF SUMMARY OF THE INVENTION

The 1nvention provides a gas bag module, more precisely
a front bag module for restraining an occupant 1n the case of
a front impact, in which module the depression at least
partially, preferably even completely closes itself. The gas
bag module according to the invention comprises a gas bag,
which has a front wall for the impact of an occupant. The gas
bag 1s formed by a gas bag wall of several fabric parts. At
least one of the fabric parts forms the front wall with an
opening from which, 1n an inflated state of the gas bag, a
depression originates, which depression 1s formed 1n that a
center section of the gas bag wall on 1nflation 1s prevented
from a free movement and 1s held back. The gas bag has
around the depression an annular chamber which 1s to be
filled. The opening 1s constructed 1n a slit shape.

Whereas 1n so-called annular gas bags known hitherto, the
opening 1n the front wall was always 1n the form of a circle,
the mvention makes provision to construct this as a slit, so
that the cut of the front wall brings about the closing of the
depression.

According to the preferred embodiment, the slit 1s
straight-lined and elongated.

However, furthermore, 1t can also be constructed 1n a V-,
T-, H-shape, 1n the form of a double T or 1n a cross shape.

Furthermore, a C-shaped slit can also be provided.

According to the preferred embodiment, the cut of the
fabric parts and the geometry of the opening are coordinated
with each other such that the depression 1n the vicinity of the
opening 1s at least almost, preferably completely closed 1n
the fully inflated state of the gas bag, by sections of the
fabric part defining the depression lying against each other.

The gas bag therefore preferably closes by itself close to
the opening, the fabric parts being able to lie against each
other over a large area in the region of the depression, so that
in the inflated state the depression 1s no longer visible.

In order to further support the closing, it 1s possible to
provide a holding means at the sections which lie against
cach other, which holding means holds the sections against
cach other on contact. Such a holding means can, for
example be a hook and eye closure or VELCRO™ tape or
other holding or bonding elements. The background to this
embodiment 1s as follows. The unfolding process 1s a
dynamic process. The gas bag will first unfold radially
obliquely outwards, so that the slit becomes a large opening.
Then the fabric parts which form the depression fall radially
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2

inwards and opposite sections of the fabric parts strike onto
cach other. The depression 1s now closed. However, a
rebounding of the fabric can occur, so that the depression 1s
opened again. This process can even lead to a certain pulsing
of the depression, 1.€. a repeated opening and closing. So that
it 1s achieved that a closed front wall 1s available as impact
surface for the occupant, the holding means 1s provided,
which 1s to eliminate the pulsing.

In the gas bag module according to the invention, it 1s to
be noted that the module covering frees an annular outlet
opening, whereby a central part of the covering, which lies
over the center section, 1s not moved outwards on opening
of the covering.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a cross-sectional view through an embodi-
ment of the gas bag module according to the invention,

FIGS. 2 to 8 show top views onto the front wall according,
to various embodiments.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

In FIG. 1 a gas bag module 1s 1llustrated, which has a gas
bag 3, a gas generator 5 and a module housing 7 with a
module covering 9. The gas generator 5 1s surrounded by a
cup- or bell-shaped diffuser 10, which 1s turned over the gas
generator 5 from above and 1s fastened to the module, more
precisely to the module housing 7. The gas bag has a gas bag
wall which has several sections and consists of several fabric
parts. A front wall 11 faces the occupant in the inflated state;
it 1s this front wall which the occupant can hit. Furthermore,
a rear wall 12 1s provided. A depression 17, which 1s not
f1lled with gas, extends from the front wall 11 in the middle
of the gas bag, 1.e. 1n the center, in the direction of the gas
generator 3.

The gas bag 3 consists substantially of four fabric parts
which are all constructed 1n a ring shape. A fabric part 14
forms the rear wall 12, another fabric part 16 the front wall
11. The fabric part 16 has an opening 18 which 1s arranged
in the center of the gas bag and forms the transition to the
cepressmn A fabric part 20 1s sewn to the fabric part 16 at
the rim of the opening, the corresponding seam being
designated by 22. A fourth fabric part 24 i1s sewn firmly to
the fabric part 20 with a seam 26 and has the center section
15, which lies against the diffuser 10 and 1s fastened thereto.

The module covering has a central part 28 which lies
above the center section 15 and 1s likewise permanently
fastened to the diffuser 10. To fasten this central part 28,
inside the central part a reinforcement plate i1s provided,
from which threaded bolts project which protrude through
the center section 15 and the diffuser 10, 1n order to be bolted
from below with nuts. The center section 15 together with
the central part 28 are thereby permanently fastened to the
diffuser and are prevented from a movement on activation of
the gas bag module.

The gas bag 3 1s housed 1n the folded state 1n an annular
space 30 between the diffuser 10 and the outer wall of the
module housing 7. Next to the central part, the covering 9
has an annular flap construction composed of several
segments, which covers an annular outlet opening 32 in the
not yet activated state of the gas generator.

As can be seen 1n FIG. 1, the depression 17 1s closed 1n
the vicinity of the opening 18 1n that opposite sections 34 of
the gas bag wall, more precisely of the fabric part 20, lie
against each other.
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In order that these sections 34 are held permanently
against each other already on their first contact, a holding
means 1n the form of a hook and eye closure or VELCRO™
36 1s arranged on the mner face on the opposite sections.

However, the cut of the fabric parts and the geometry of
the opening 18 can be coordinated with each other such that
the depression 17 1s closed immediately adjoining the open-
ing 18 1n the fully inflated state of the gas bag.

The 1llustrated gas bag 3 1s a so-called front gas bag which
1s intended to protect the occupant in a frontal impact and 1s
housed 1n the steering wheel or in the instrument panel.

In the case of restramt, gas 1s blown from the gas
generator 5 1nto the mterior of the gas bag, mnto the annular
chamber 38 which 1s constructed there, which surrounds the
depression 17. The gas bag unfolds upwards, towards the
occupant, and presses open the covering 9. The central part
28 remains. The gas bag moves out of the module through
the annular outlet opening 32 and, owing to the radially
directed outflow openings 40 1n the diffuser, moves
obliquely outwards 1n a tapered form, 1n order to then spread
out inwards during the further inflation process. As soon as
the sections 34 touch ecach other for the first time, they
remain fastened to each other owing to the Velcro closure 36.

The center section 15 1s prevented from any movement and
1s held back.

The closing of the depression 17 as close as possible to the
opening 18 1s brought about principally by a suitable cut of
the fabric part 16.

Possibilities for this cut can be seen 1n the following
figures, showing a view 1n the direction of the arrow X onto
the gas bag 1n the spread out state, 1.€. 1n the non-inflated,
non-folded state. However, 1t 1s to be stressed that except for
a certain folding, the correspondingly constructed gas bags
in the fully inflated state, looking onto the front wall, have
exactly the same appearance as illustrated in the following
figures.

To support the closing of the depression 17, the opening
18 1n the front wall 11, more precisely in the fabric part 16,
1s not constructed 1n the form of a circular ring, but rather 1s
slit-shaped. According to FIG. 2, the slit 1s elongated and
straight-lined, the length of the slit L being more than five
fimes as great as the width B of the slit.

In FIG. 2 1t 1s 1 fact 1llustrated that the opening 18 1s
formed by cutting out a slit, 1.e. cutting out a fabric part, but
it can also be formed in that only one clongated cut is
provided through the fabric part 16. The spread-out fabric
part 20, sewn to the edge 62 of the opening 18, 1s illustrated
by broken lines. It can readily be seen that the outer edge 60
of the fabric part 20 1s always at the same distance A from
the edge 62 of the opening 18. Thereby, 1t 1s to be achieved
that the movement of the entire edge 62 contrary to the
direction of the arrow X 1n FIG. 1 1s delimited uniformly by
the fabric parts 20, 24. The fabric parts 20, 24 1n fact act as
a type of limiting strap for the edge 62.

The geometry of the slit-like opening 18 must be such that
during unfolding the edge 62 can slide along the central part
28 1n the direction outwards. Therefore, the surrounding
length of the edge 62 must be slightly greater than the
periphery of the central part 28, which 1s normally in the
shape of a circular ring.

FIG. 3 shows a cross-shaped slit, forming the opening 18,
the radially outermost points 64 of which always have the
same distance from the edge 60 of the fabric part 20, so that
again at least the majority of the edge 62 1s held back at the
same distance from the diffuser 10. The fact that the edge 60
between the outermost points 64 does not have a depression
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following the cross shape provides for an excess of fabric
wall 1in the region of the depression, which supports and
ensures a touching of sections 34 against cach other.
Furthermore, however, 1t 1s also enfirely conceivable that, as
illustrated by dot-and-dash lines, 1n addition corresponding
depressions are provided between the outermost points 64
on the edge 60. Only one such depression is 1llustrated by
way of example, which bears the reference number 66.

In the embodiment according to FIG. 4, the opening 18 1s
constructed 1n the form of a C-shaped slit. The edge 60 1s
circular and has a uniform distance A from the edge 60.

In the embodiment according to FIG. 5, the opening 18 1s
a V-shaped slit, in the embodiment according to FIG. 6 1t 1s
a T-shaped slit, in the embodiment according to FIG. 7 an

H-shaped slit and 1n the embodiment according to FIG. 8 the
slit has the form of a double “T7.

In FIGS. §, 6 and 8 the fabric parts 20 are not 1llustrated,

only 1n FIG. 7. FIG. 7 shows an edge 60 running 1n a type
of butterfly shape.

What 1s claimed 1s:
1. A gas bag module comprising an inflatable gas bag
having a front wall for the impact of an occupant,

said gas bag being formed by a gas bag wall,

said gas bag wall being made of several fabric parts,

at least one of said fabric parts forming said front wall,

saild front wall having a through opening extending
through said front wall and from which, in an inflated
state of said gas bag, a depression originates,

said through opening being constructed 1n a slit shape 1n
a top view of said front wall,

said gas bag, 1n said inflated state, having a filled annular
chamber extending around said depression, said
depression being formed 1n that, upon inflation of said
gas bag, a center section of said gas bag wall 1s
prevented from any free movement.

2. The gas bag module according to claim 1 wherein said
slit 1s straight-lined and elongated 1n a top view of said front
wall.

3. The gas bag module according to claim 1 wherein said
slit 1n a top view of said front wall 1s constructed 1n a shape
selected from the group consisting of a V shape, a T shape,
an H shape and a cross shape.

4. The gas bag module according to claim 1 wherein said
slit 1n a top view of said front wall 1s C-shaped.

5. The gas bag module according to claim 1 wherein said
depression 1s defined by one of said fabrics parts, said fabric
parts having a shape and said through opening having a
oecometry which are coordinated with each other such that,
in said inflated state of said gas bag, said depression 1s at
least almost closed 1n the vicinity of said through opening by
sections of said depression defining fabric part facing each
other.

6. The gas bag module according to claim 5 wherein on
said sections of said depression defining fabric part facing
cach other, a holding means 1s provided which holds said
sections against each other on contact.

7. The gas bag module according to claim 6 wherein said
holding means 1s a hook and eye closure.

8. The gas bag module according to claim 1 wherein said
depression 1s defined by one of said fabric parts, said
through opening 1n said front wall at least at radially
outermost points having an equal radial distance from an
edge of said depression defining fabric part.
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9. The gas bag module according to claim 1 wherein one second fabric pieces defining a depression 1n said gas
of said fabric parts 1s attached to said front wall and extends bag wall upon 1nflation of said gas bag,
around said slit and has said center section.

10. A gas bag module comprising an inilatable gas bag
having a front wall for the impact of an occupant, 5

said through opening being constructed 1n a slit shape 1n
a top view of said front wall,

said gas bag, 1n said inflated state, having a filled annular

sald gas bag being formed by a gas bag wall, chamber defined by said gas bag wall, said chamber

said gas bag wall being made of said front wall sewn to extending around said depression, said second fabric
a rear wall, a first fabric piece sewn to the front wall and piece having a center section which, upon inflation of
a second fabric piece sewn to the first fabric piece, 0 said gas bag, is prevented from any free movement and
said front wall having a through opening extending 1s located at the bottom of said depression.

through said front wall, said first fabric piece being
sewn to a rim of said through opening, said first and %k % k%
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